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ABSTRACT: 

PURPOSE: To prevent the thermal stress from occurrence 
by a method wherein a 

manifold mounted on one side of a laminated body in the 
laminating direction is 

attached to a pressure vessel and a manifold mounted on the 
other side is 

connected to the pressure vessel via bellows and elastic 
members . 

CONSTITUTION: A manifold 4b that is opposite to a 
manifold 4a is attached to 

the upper end of a laminated body 1 and connected to a 
header 20, which is 

welded to a pressure vessel 5, via metallic bellows 21 and 
coil springs 22 as 

elastic members. Two fluid flow paths 23 and 24 are 
isolated from each other 
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by the metallic bellows 21 that expand and contract in the 
laminating direction 

together with the coil springs 22, so that high- temperature 
fluid H and 

low- temperature fluid L are prevented from mixing cup. 
Event when a difference 

in thermal shrinkage arises between the pressure vessel 5 
and the laminated 

body 1 because temperature drops and the lengths in the 
laminating direction 

change, a thermal stress does not occurs on the laminate 
body 1 as the 

difference is absorbed by the expansion or contraction of 
the bellows 21 and 

the coil springs 22. Therefore, bonded parts between 
perforated heat transfer 

plates and heat -insulating plates do not come apart, so 
that helium gas can be 
prevented from leaking. 
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[Function] By the above-mentioned (1) means, since the laminate type heat exchanger of this invention absorbs the difference of 
the thermal contraction of the direction of a laminating of (1) pressurized container and a layered product by contraction of the 
bellows installed between the manifold of a side besides a layered product, and the pressurized container, and a coil spring, it does 
not require thermal stress for a layered product, but can prevent disclosure of the gas resulting from peeling of jointing of a 
layered product. / 
[001 1] Moreover, by the means of the above (2), mixture of the high-temperature fluid in this portion and a ciyogenic fluid can 
prevent completely the laminate type heat exchanger of other this inventions, and it can prevent disclosure of gas certainly while 
the manifold of a side besides the layered product which was prepared in order to absorb (2) thermal contractions and to which an 
interval with a pressurized container is changed, and formation of the fluid channel prepared in the pressurized container become 
easy in addition to the above (1 ), 
[0012] 

[Example] Hereafter, the example of the laminate type heat exchanger of this invention is explained based on a drawing. 
[0013] Drawing 1 is the cross section showing one example of the laminate type heat exchanger of this invention. Explanation is 
omitted, as long as the layered product 1 in this example, pressurized-container 5 grade, drawing 2 and the thing shown by 
drawing 3 , and the thing of the same mark watch are the same as that of the conventional example and there is no need in 
explanation of this example*jjvloreover, while 4a is the same as that of the manifold 4 shown in the conventional example and 
bein g joined to the soffitp f^.laYer.ed,product 1, the flank has fixed by meanses, such as welding, to the pressurized container 5. 
[001 4] 4b is the manifold joined to the upper limit of the layered product 1 of manifold 4a and an opposite side, and is connected 
through the coil spring 22 as the header 20 welded to the pressurized container 5, bellows-21 , and elastic material. In addition, in 
case a header 20 is connected with manifold 4h\a coil spring 22 is in the compressed state, and is infixed between the sofllt side 
of a header 20, and the upper-limit side of manifold 4b: For this reason, a layered product 1 does not receive the detrimental force 
in which adhesion of a layered product 1 separates, even if it is always pressed down in the direction of a laminating with the 
reaction force of a coil spring 22 and the whole heat exchanger vibrates by a certain external force. 

[0015] Moreover, similarly, the high-temperature fluid passage space formed between a header 20 and manifold 4b in order that 
23 might pass a high-temperature fluid H from an input 7 to the high temperature channel 2 of a layered product 1 , and 24 are the 
cryogenic-fluid passage space formed between a header 20 and manifold 4b, in order to pass to the exhaust port 8 which prepared 
the cryogenic fluid from the low-temperature passage 3 of a layered product 1 in the header 20. 

[0016] These two fluid passage space 23 and 24 was mutually isolated with the metal bejlosys21 expanded and contracted in the 
direction of a laminating with a coil spring 22, and has prevented mixture of the high-temperature fluid H and ciyogenic fluid L 
which flow two fluid passage space 23 and 24. 

[0017] Since the laminate type heat exchanger of this example is constituted as mentioned above, even if it is used for helium 
liquefaction / freezer, temperature falls, the length of each direction of a laminating changes and the difierence of a thermal 
contraction occurs in a pressurized container 5 and a layered product 1, since this difierence is absorbed by contraction of bellows 
21 and a coil spring 22, or extension, thermal stress is not produced in a layered product 1 . For this reason, it is lost that jointing 
of the porous heat exchanger plate 12 of a layered product 1 and a heat insulation plate 1 1 peels, and defluxion out of containers, 
such as gaseous helium which flows a high temperature channel 2, can be prevented. 

[0018] Moreover, even if it changes the interval of a pressurized container 5, the header 20 which fixed to the pressurized 
container 5 according to the difierence of the thermal contraction of a layered product 1, and manifold 4b joined to the layered 
product 1, since the flowing fluid passage space 23 of a high-temperature fluid H and the flowing fluid passage space 24 of a 
ciyogenic fluid L are completely isolated with bellows 21, it can prevent them completely that gas leakage occurs further so that 
both fluids may not be mixed. 

[001 9] hi addition, in the above-mentioned example, although the case where the fluid poured to a laminate type heat exchanger 
was made into two kinds was shown, this invention is not limited to such an example and can be applied also to the laminate type 
heat exchanger which pours three or more kinds of fluids. 

[0020] Moreover, although the example of the coil spring as elastic material was shown, as long as this can also absorb interval 
change with a header 20 and manifold 4b and it can always add the load of the direction of a laminating of a layered product, you 
may use other elastic material. 
[0021] 

[Effect of the Invention] By composition which was described above and which is shown in a claim 1 like according to the 
laminate type heat exchanger of this invention, since generating of thermal stress resulting from the difference in the rate of a 
thermal contraction of the layered product and pressurized container which had become a problem with the heat exchanger of (1) 
former can be prevented, there is no disclosure of the gas by peeling of a layered product, and the high heat exchanger of 
efficiency can be offered. 

[0022] Moreover, disclosure of gas can be prevented while being able to prevent mixture of two or more fluids which formation 
of the fluid channel between (2) layered products, the layered product changed by the difference in the rate of a thermal 
contraction of a pressurized container, and a pressurized container becomes easy, and flow the path in the layered product in this 
portion by composition shown in a claim 2 according to the laminate type heat exchanger of this invention. 

[Translation done.] 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the laminate type heat exchanger applied to very-low-temperature devices, such 

as for example, helium liquefaction / freezer. 

[0002] 

[Description of the Prior Art] An example of the laminate type heat exchanger currently conventionally used for drawing 2 is 

shown. 

[0003] In drawing, 1 the porous heat exchanger plate 12 as a heat exchanger plate mentioned later, and a heat insulation plate 1 1 
The low-temperature passage for the high temperature channel for letting the layered product jomed through the adhesion sheet 
1 3 by turns and the high-temperature fluid 7 which prepared 2 in the layered product 1 pass, and 3 letting the ciyogenic fluid 8 
prepared in the layered product 1 pass, and 4 Like the arrow in drawing from the input 7 which was joined by the ends of the 
direction of a laminating of a layered product 1 , is a header for distributing a high-temperature fluid H and a cryogenic fluid L to 
the above-mentioned high temperature channel 2 and the low-temperature passage 3, respectively, and was prepared in the header 

4. and an exhaust port 8 A high-temperature fluid H and a cryogenic fluid L flow and flow into the elevated-temperature path 2 
and the low-temperature path 3 of a layered product 1, respectively. 5 is the pressurized container manufactured by the stainless 
steel for holding and holding a layered product 1 and a headeH^tc, and the inside and side of a header 4 have fixed it. In case 6 
assembles a layered product 1, it is a mandril for performing alignment of the porous heat exchanger plate 12 or 
heat-insulation-plate 1 1 grade. 

[0004] The structure of a layered product 1 shown in di-awin^ 3 at drawing 2 is shown. 1 1 is the heat insulation plate which 
drilled a high temperature channel 2 and the low-temperature passage 3, respectively, and high FRP made from heat insulation 
(fiber reinforced plastics) etc. is usually used. 12 is a porous heat exchanger plate as a heat exchanger plate which drilled many 
minute holes, and flie good aluminum of heat-conducting characteristic etc, is used. A heat insulation plate 11 and the porous heat 

exchanger plate 12 are pasted up by turns through the adhesion sheet 1 3 made from plastics. 

[0005] When passing through a high temperature channel 2 and the low-temperature passage 3, respectively, the heat exchange 
of a high-temperature fluid H and the cryogenic fluid L is carried out through the porous heat exchanger plate 12. Moreover, the 
heat transfer of the direction of a laminating is intercepted by the work of a heat insulation plate 1 1 by which the laminating was 
carried out by turns to the porous heat exchanger plate 12. 

[0006] However, there was fault that there was a possibility that big thermal stress may occur in a layered product 1 when it 
cools, since the coeflicient of thermal expansion of a pressurized container 5 and a layered product 1 generally difiers, jointing of 
a layered product 1 may peel, and gas leakage, such as flowing high-pressure gaseous helium, may generate a high temperature 
channel 2, at the laminate type heat exchanger constituted in this way. 

[0007] 

[Problem(s) to be Solved by the Invention] this invention makes it a technical problem to ofi'er the laminate type heat exchanger 
which peeling of a layered product and the gas leakage accompanying this do not generate, without big stress occurring in a 
layered product, even if a difference with a big coeflicient of thermal expansion is in a pressurized container and a layered 
product, in order to cancel the fault which the conventional laminate type heat exchanger mentioned above. 
[0008] 

[Means for Solving the Problem] For this reason, the laminate type heat exchanger of this invention was made into the following 

means. 

(1) While fixing the manifold joined to the unilateral of the direction of a laminating of a layered product by welding etc. to the 
pressurized container, the manifold joined to the side besides the direction of a laminating of a layered product was joined to the 
pressurized container through bellows and elastic material. 

[0009] Moreover, in addition to the means of the above (1), the laminate type heat exchanger of other this inventions was made 
into the following means. 

(2) Form a fluid channel between a manifold and a pressurized container with the aforementioned bellows infixed between the 
manifold joined to the side besides the direction of a laminating of a layered product, and the pressurized container, two or more 
fluids of each other which flow in the direction of a laminating of a layered product are made to isolate, and it was made to pass 
between a manifold and pressurized containers. 

[0010] 
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